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(2) 

1 

jv^y^f — if . TyU7 7* 1^7^-—^ htDjilt'G^ro 
if * If-T^^y hOSe^ 

[K#l»3] 

I *S 4 ] SE?iJ# 4Tt$^ ££S£?iJ £ ^ trf* 

3|t3Cg2K«t<?3^*>7 3:^— if ><— # -y-7'=L~ y h <D 

[HMt*g6] ga?iJ#-5§-6T^£^5T^ /S£BB?iJSr*r 

i?T/i^7 r t7*i--7h 6 20 

[£5iJI6] 
[g£?«7] 

If***! 8 ] i&ggE^ia^J^ 1 *5 £ Utga?iJ#* 2 
[ 9 ] ga?ij#^- 3 is J; tfffiyiJS-S- 4 T-^ 

[»**sio] sa^us^- 1 *3iu t sayiJ**2 -c^^h 30 
a ^sse^ij & -wi- -5 d n a ^ ^ tf am x.^ ? 

2tg$Ji5DNA Sr^tf *a«fci^ ^ ^ -Ti^ $ nt 
[0 0 0 1 J 

[0 0 0 2] 

Z> c liA->7x7- iftia-y-y^^y h t &^^=^- 



i|$IH¥7 - 2 2 2 5 9 0 

■ 2 

^^v, mux A&l^ 1 u x Bige^-tc^ — K$H 
«*-CfiP^@»Bft^$n-6fc«). — JftftlcllFMNiS 

$itx. mm&ytz-&zz t&&\<\ ^mr^t vt 

'> 7 ^ 7 — tf fi^fl^-Cfc^-fr- < 3S7t^ £frft *. 
s£l^&3^ft^C>£|g&g^<t LttfflTfc^, £A 

[0 0 0 3] ^0/U->7m7— if 13 l u xite^-^ 1 u 
xAt 1 uxBII = - KSiltPS. ^^-ei:, 

^it^B^t,^(z$ixT^a c (Ba ldwin, T. 

0. , T. Be rends, T. A. Bunch, T. 
F . H o 1 z rn a n, S. K. Rausch, L. Sh 
a m a n s k y , M. L. Treat, and M. 
M. Z i e g 1 e r . 1984. '<>T 5 * h 3 — 

(Biochemistry) 23:3663-36 
6 7 ; B e 1 a s , R . , A. Mileham, D. C 
o h n , M. Hi 1 m e n , M. Simon, and 
M. Silverman. 1982. -?M J-V^ (S c 

ience) 2 1 8 : 7 9 1 -7 9 3 ;Cohn, 
D. H. , R. C. Ogden, J. N. Abel so 
n , T. O. Baldwin, K. H. Nealso 
n , M. I. Simon, and A. J. Mi 1 eh 
am. 1 9 8 3. 7* a -i > ? Jr? -TUb-Tj^ 

Tt>7*%— it? t^xy^ (P r o c . Natl. 
Acad. Sci. ) USA 80: 120-123; 
Delong, E. F. , D. Steinhauer, 
A. Israel, a n d K . H. Nealson. 1 
9 8 7. i> — >(Gene) 5 4 : 2 0 3-2 1 0 ; 
Engebrech t. J . , K. H. Nealso 
n , and M. S i 1 v e r w a n . 1 9 8 3 . il A- 

(Cell) 3 2:7 7 3- 7 8 1 lEvans 
J. F. , S. McCracken, C. M. Mi ya 
m o t o , E. A. Meighen, and A. F. 
Graham. 1 9 8 3. C^-r— tvI- ^^"rU 
jrn V— (J.Bacteriot.) 153:543 
— 545;Frackman, S. , M. Anhal 
t , and K. H. Nealson. 1990. v^-f 
-tvU ^"7 *r y 3ru i>— ( J . B a c t e r i 

01. ) 1 7 2 : 5 7 6 7- 5 7 7 3 ;Manc i,n 
i, J. A. f M. Boylan, R. R- Soly, 

A. F. Graham, and E. A. Meighe 

m. 1 9 8 8. is-r — ^"^ j{ -< 

* h I)— ( J . Biol. Chem. ) 263:143 
08 — 14314 ;Szittner,R. , and 



(3) 

' 3 

E . Me i gh en. 1990. tvU 

4 ±u i?#jvtr $7 hU" ( J . Biol. Che 

ra. ) 2 6 5:1 6 5 8 1 - 1 6 5 8 7. ] ■ 

— Jf sse^-i^ sa l t \±m.^ £ n-c v ^ t \. 

[0 0 04) 

^(D&m. &.#.*BffiA 1 t e r omo n a s h a n e 
d a i (ATCC33224) ^t>/U->7 = s 7— tfi£fc 

1 teromopas , h a n e d a i £)yU'> 7 j- 7 — 
10 0 0 5] 

IWS^tSfcft©^] «£§m±, (1) 
-(11) ^^&Wi-6 0 20 

(1) e^ijs-s-iT&^na&^ffiMfc^tj'. /w->^^ 

(2) ^m^ixm.^^^m^n^ts. ^v*. 

7— if • ^ - -^y^^^ hwsa^^-o 

(3) Ba?iJ«^3^&$n5£&B2?U&^tN!tKI& 
(1) JgfS®£)/t->7;n.7 — if • 7^7 7 * -tJ-^x- •> 

(4) ga?"j##4t?s$n5a£iB?'J«:'&tp»*^2fa 

f^/7i7-f • 3? • if -7=3.=.*/ h^iEG^o 

(5) ffiSga?iJ*SffiyiJS§-5tfa$ixS^'>7*7— 30 

(6) ia?u#-§-6x-s$nar? /mm&^-tz^^ 

( 7 ) Kj?iJ#5- 7t-S$^T;y £ *j-t" £ ^ •> 

7^7 tf * -'--^ • -fr^-a^s, K 

( 8 ) &&&.m&&?m% 1 *3J; tfga^iJSS- 2 T"^$H 

( 9 ) g£?fJ§^- 3 *5 X tfE?iJ#-9- 4 ^ £ H5t£E?'J 

ifrfc^ri 1 7*7* 5 K-<^^ 4£A$ixfcffiS2 

C8) Jgfcffi^im&a.^*-,, 40 
(10) ffiyiJ#*lioJ;tfemH§-2T-££;h,5:ffi£E 

(id a[SBa?>j3&£sa^Js# i & <t u^s?'j#^ 2 -c?a s 

ilSDNA S-g- tf ? * — $ ilT 5 ftB® 
SriSai-t-a r £ tf> 5> 5 g£?iJ#^- 6 *3 «t t/g^'J^ 7 T 

tO 0 0 6] *&&<Dftf&}:&}mz^Z&T\zm&i- 

«*3$ixiE3?iJtC. £1065£984£O* 50 



2 2 5 9 0 

4 

* K^Sr^tr. s f ^t^(^Sga?tJ^§a?iJ#^-5 

X&t>£*l. ia?iJC0S$36 s 2 1 2 4^DNA^Tt„ 

10 0 0 7] ga?iJ^*g^li<7V ADNAtfe 9 . 
Hi Alteromonas h a n e d , a , i (ATCC 

33224) frbmtzriz t^-r-^^o ^-oga^j^^ 

®(±K3?iJS-§- 5 wSSSf 3 8H 1 0 9 9$t*^ 
3 5 4fiW7^ / ^t^^f 3 9, 9 4 3© 
,1^7^7-if FtgE?iJf^5^M^ 
1 141*^2121 $-T?fi06H*£t*:, 3 2 7fliC0T 5 y 

te^SWi. »y7x7- if jri^-TS^TtSteSr 

SUfcli. K?«#-S-l , 2, 3, 4*3j:U £ 5<73:&£ga3?!lri> 
6 $ K £ ga^iJ# ^ 6 53 J; 7 T-S ^ti57^ / ^@a 

y^^^^^ftSS. 9 4 3^*>7*7-- If a if 
^^l- h t 3 2 7fiW7^ /^t^5^Ti3 6, 
8 9 5 ©/u->7x7-f iStT'a^y S £?&>£><£ t> . 56 

[0008] fi, ^sga^ij^ga 

*3gP^O«a«i?t^^^ — ga?iJ§F^-l*3J:U'2T' 
^^ns^SBa^JSrW-fSDNAi:, 

yu •> -? a 7 — tf 3§7t?gte sr w-r S cvmZi IZ *3 ^ T , 

-C^-SDNAPfitW- £T'fc^ 0 -T^^^. ^Sffi?"J*s 

Li5D N A^^^©^Sga?iJcotBiSir# 0 ^^V) 
75/ ggga^J^^V ^Sfo 6 t (T><D/^'> 7x7 — if 

f5 t ^#:^i^tiga?lJ#-^ l*JitJ t 2 fOfiSffi^SPte 
Ws&tJ^a W A $ nfcE?iJS-& 1 *5 J; tJ! 2 ^ S 5t5i" 5 Jfi 

t5DNA^^AU/7^? K^^^-^^T'fo 
-5 C ^C0^<^ ^ — t LT(t, pUC (C. Yani sc 
h — Perron, J. Vieira & J.Mes 
sing, : J— > (Gene) , 3 3 , 110-115 
Cl 9 8 5] ) ^t'«ft5o 

[ 0 0 0 9] 12 3 \tt\>*/-7 — if3§5l-<^ 5— (Dffim 

ig^^t i~ /u->7^7— ifiSe^f-^Wi - ^ 

^7^5 KpAHl 8^^-fyt- hDNAO- ^CiCtg 
^i~a^3 k bOX b a I/EcoRI i)t^pUC 1 
3<DXba I/EcoRI ij0#r*B&KJ¥A 55^^ 
^-p ALF 1 SMtsffllLfco Jg^Wt; p A L F 1 fi^Cflft 
iff)7^ h7>t^Dyff)l a c /a^t- ^— O^gaT 



5 - 

5 B lg£Sa?iJ;&*IB?iJ#-§-l*3J: 
T-^$H7t^m^^ U g£?Uf§^6:io < kU ; 7 

[0010] 
IHJSM] 

mmm 1 

Al teromonas h a n e d a i CO 1 u x Ai§ 

iai A 1 teromonas h a n e d a i (A 
TCC33224) SrPhotobacterium 20 
■^T*2 6 t C, -?fegi?l§tUfco lOOOOrpra 

x-m>b&m^$km\*iz&. h y *i£g£ * edtastmj 

(EAT, TEWti^) K0#£SKiSbfco 3 7*C 

t i ntfifl y y^-^sbTUt. k^^/i^be®?^- k y * 

A (I^TSDStl&t) &^Dlt5 0"C-C3^M^ci. 
*t^. ^y-/W£J&U $£iftbfc&* TESffiiS^S 
3g 3 S^Jt ^ y — yuitJS b y J ^ D N A & EMX b -fc„ 

tooi i ] ^4-et^^6^tw$ixTv^a/i">7*7— 30 
ic^fpi-sia i t^^i-^jsE^y =f5t^ k • 7°^^ 

T-LUXiaUX2^PTA- h a n e d a 
/iDNA^IIIlTPCRS (Saiki, R. 
K. , D. H. Gelfand, S. Stoffel, 
S. J. Scharf, R. Higuchi, G. T. 
Horn, K. B. Mu 1 1 i s and H. A. E 
r 1 i c (1 9 8 8) (Science) 
2 3 9 4 8 7] l:i>3 1 uxAit^^Ht, 
DNAl$fr,K-£:pUC 8 7*7^; KDN A (Hanna. 40 
Z. . Fregeau, C. , Prefontain 
e, G. , Brousseau, R . (1984) is— 
Is (Gene) , 3 0 2 4 7} (OH i n c I I SQBfSB 

[0012] t£ggfi?iJOi*:£; 

[H a t t o r i , M. & Sakaki.Y. (19 
8 6) T-t-y *y^/<>f ^-^r * ^ by— (Ana 1 . 
B i o c h em. ) 1 5 2 2 3 2) A>£>A- h a n e 

_d^_j_co i u x Aite^x-fea r t frflfeS-b-Tto 

KDNA^tj] u x Aiae^-^^^DNAlifrK-^ 50 



*fcffl^7 - 2 2 2 5 9 0 

6 

Pstl/EcoR IT'£i9tiib. ^^S^*>7^7 
— ( 1 u xAM t u x B) co^^ y — - >^ 

OT'n-7'DNAtUffl^t. 7 P o-yDNAt0 32 P 
H!&ti7 ^#J± - 5 CFe i n b e r g, 

A. & Vogel stein. B- (1983) 7t 
y "7^ 7J Jis Jrtr ;7>h|) - (Ana I. Bioc 

hem. ) 1 3 2 6) T*f7o7t„ 
[001 3 ] HJfefifa 2 

_hiscoy./ ^dnaco 5 o /i gi:i o &ttL<vmmmm s 

au3AI^3 7t«Ht K«5, 10, 
20, 30, 45, 60, 90, 1 2 O^T"- SB^Si 
b, xf uyy7;>E^ (EDTA) &iDt6ri: 

b^ 6 ^Nprartcos^s: i m^t£>=z5> ;—^ti: 

— ^.y^ffl^^cffiltr^It 9 — 2 3^a-i— ^ (kb) CO 
lS#£m^ffli8tt^E!fcbfc„. 9~2 3KbI^^ 
trTT^n— ^/t- t)^ flfjfS 9 — 2 3 K b iU^^D N A & 
Stfr^^-^rt^ffi^lbWH^ffib, ^ay-zUfltS 

zw&^-z j — yu-citstbfc. s tn&-m2 o o n & / u 

1 lwfc£4: 9 l:TEa«i!$l:3S]Sftfc. frJPSBf 3t B a m 
H I T*feb^C^I$ff tt7;^ y 7*777^-^ 

I$il/:EMBL377-^DNA!:. #tJfS 9 — 2 3 K 
bS^DNAtT4DNA!)#-f (DNAHt'9 b 
Sfcli, DNAtRNA(D3' OHirS' P^^Sr^;* 

-s-u 2 2tT'2 ptra^jE bTaa&x.:? 7-— 

:077» i>'$ritG^7^^7 y bfc D ' 

iooi4] ntspo 3 

niSCT 2 -c-f^sa^Jte^^ >r 7'7y-«^^^ -sus 

^. !9 1 M©77" ^t--f z 7 — $ 

ai^l^t, 3 T'CT— 8fc*g*bfco 4 c C(r2^fra^r 

> ■ 7^y^-t'2^o7 7-y^ h 7 y T — b 

[0 0 15) ^^/L-^-^^b, $>fu'&. m^mm 

b7t 0 tit, /^^y y ^Vir — ->3 (20ml w 

6 X S E T*a«iffi [2 0 X SETIW : a C 

1, 0. 6M(OM7-a8S (pH8. 0) . 0. 04 
M<D EDTA), lOXDenhardt' (4^lfa 
if7^7i ^y t'^yufa y KV. F i c o 1 1 <0 
^•0. 2W/V%^) , 0. 1W/V%SDS, -^^m^D 
NA mm±^tih<D5 0 n g/m 1 ) } KlAi-U 6 8 

tr- 1 ^pg^?£bfc 0 $ b\zm*ArLmx-x 1 n#raf*i& 

^, 32 P^^b7cA. h a n e d a i <Q 1 UxA©7n 



(5) 
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-7*J}UX6 5*CT— Bfe/^ 7*y y<f if-v-s >Lfc 0 * 

0. 2 x S ETiiifS6 5tT-2 0#KI&fc ? bfc„ 3. 
(Df&t££ 2 E*£9igLfcf2L ML*— 1-7^ at" ^7 7 
^-J-^l7fc 0 7^A^-£^{&LfcXi^7^A'^&M 

[0016] — ftroru- h*>f>-C-#fc~tfc<Z5 7>f A-A 
J:ty^t^I? l i5t^$^t77-^ (? n — 

<D? d — a. AH 1 8 Z<0^>-t—bD 10 

NAfcpUC 1 3 7*7*£ K<0S a I I gMiK#AL. 
pAH18^#t B :^77,5 KDNA^iitL 

^^Wtf K7"7^-7- (20mer) Sr^T, ^ 
^^-^r->& [H a t t o r i , M. & Sakaki, 
Y. (1 9 8 6) TtJJf^^/i' /Mt^r^^ MJ- 
(Ana 1 . B i o c h e m. ) 1 5 2 2 3 2] ftfE 
£SE?fJ£&5£Lfc. 

tool 7] £fc, #ffcc^co^Sia^J*r^*w'g-^;7"7 
— SrfftKL, £^**>-iET-££6a?U=a:StJ£Lfco 20 

Ei2 ^toftm^ v^z^t-it. &j£$i-Lfc&&ia#!"e 

^^nsa^ii, Ba^JS^-5^^$^5ii«9-e. 2 1 

tCttJ^L, i£g#^3 8- 1 0 9 9 £T'(i3 5 4®(73T 

V^-rL^y 14 1-2121 

2 7iW7i/^^^i 1 i3 6, 8 9 5^>y7 

nfc. 

[ooi8] tmmA 30 

fc&^;t7*7^5 KpAHl 8©DNA&Xba I RUE 
coRI«U aKb^BffriSlRt, 7*9^^ K 
p UC 1 3 £DX b a I/EcoRI ^tlT4'DNA !J 
fe'T-g&BOSLfc. ^£DiS^R00^-^^^im 
D 1 2 1 O^C^Kte^Lfco 8^»*5iSM*^e>7*7* 
5 KDNAWL. ^>f-hDNA^3KbOt^ 
£i§t^bfc 0 ^7*77 5 KfcpALF 1 t£.tt*7fc 0 
pALFl (iT £ ^^--^d > (lac) ^7*D^e— 40 
^ — O K /l- v- 7 ^ 7 — -t? iSG^F- & S£S L fc 7# t 

[0019] HtfctflJ 5 
^ > 7 ^ 7 — If ^IWffll f-t ^SttS'J3£ 

y^UcLBi* (10ml) ^iil, 37 

1 ATG AAJ TTK GGL AAK ATM TGR TTK 



\z^( yy°u tvu— 3-D (-) -^*#7 £ h / *> 
K (IPTGtUSt) SrffiESDU. $ feK 3 H$fifli&$l b 
fc e ! PTG^^ltt^#i3. 0ml Sri 0 00 
Or pmT*iS'^aStl»S:l*<o §M50mMy> 
Sf*U ■ lmM^ft^W h-^ffiffiiSO. 75 
m lfwSBsfflL-iS^i&ffi^bfco 1 2 0 0 0 rpm, 4*C 
T3 O^iS-L^Bf L, *<Djim&f®B&ttoltifck\*1t. 

[0 0 2 0] ^coftBj&^ffiiifci^LT. SgjfcSttSrSB^ 
fc 0 yu>>7*7— if5g^t(05SllS(±, ImM FMN2 5 

/j i % msttamm 1 o n \ ^^tr^a 5 o o ^ 1 ©so 

raM!)^WpH7. 0. 2 5tt:i Omg/ml 
(ON a 2 S 2 1 Oji 1 ZlN7LT&7tVt1&t L, 

cixi; 5oo M i co^^mu^^-r-ji-mm^M^ 

*Q;tT. Bf^lCTf^lgT'^Tt-r^C £:£r?fcKLfco 7 s # 
-7— A-^ifcli, ffiT ? *7"-/H 0^ I SrO. 5W/V%B 
SA, 0. 0 5W/V% M h^X-l. OOSr^trl 0 0 
ra]0)5 0mM!)ySIW (pH7. 0) IC^D^T^ 
ggbfc 0 £fc, C ^^^t^#M*i-^^-7-— /I'SrAD 

jg^A'b p A F L 1 <7M >"^— hDNAtfo^IWS^ 

[0 0 2 1 ] 

aneda j <73yU->7 7 — ^CDiJiG^r 1 b~C#]£>*r¥ 
Bt£ixfc if #J;i{i;*:fl§®£:?i£ 

-> 7 ^ 7 — £ TcSlvi^mi- ^ ^ifefe 5 p \$fo£m & if 

e 0 ^S5ce&s?i±±iiibfc»^p>. &<(o®\j£mzfc 

[0 0 2 2] 

[sa*«] 

[0 0 2 3] Sa?'J## : 1 
ge?U^S $ : 1 0 6 5 

g^uco^ : mm. - • 

eao«t : i 

^Jfejife : Al teromonas h a n e d a i 
: ATCC33224 

^m&s-ris-i- : CDS 

[0 0 2 4] 

QRS TAK CAJ CCL CCL GGL GAJ ACL 48 



(6) ^¥7-2 2 2 5 9 0 

9 10 
1 Met Lys Phe Gly Asn lie Cys Phe Ser Tyr Gin Pro Pro Gly Glu Thr 16 

49 CAK AAJ CAJ GTL ATG GAR WGZ TTK ATM WGZ XTY GGL GTL GCL ORS GAJ 96 
17 His Lys Gin Val Met Asp Arg Phe lie Arg Leu Gly Val Ala Ser Glu 32 

97 GAJ XTY GGL TTK GAK ACL TAK TGG ACL XTY GAJ CAK CAK TTK ACL GAJ 144 
33 Glu Leu Gly Phe Asp Thr Tyr Trp Thr Leu Glu His His Phe Thr Glu 48 

145 TTK GGL XTY ACL GGL AAK XTY TTK GTL GCL GCL GCL AAK XTY XTY GGL 192 
49 Phe Gly Leu Thr Gly Asn Leu Phe Val Ala Ala Ala Asn Leu Leu Gly 64 

193 WGZ ACL AAJ ACL XTY CAJ GTL GGL ACL ATG GGL GTL GTL XTY CCL ACL 240 
65 Arg Thr Lys Thr Leu Gin Val Gly Thr Met Gly Val Val Leu Pro Thr 80 

241 GCL CAK CCL GTL WGZ CAJ XTY GAJ GAK GTL XTY XTY XTY GAK CAJ ATG 288 
81 Ala His Pro Val Arg Gin Leu Glu Asp Val Leu Leu Leu Asp Gin Met 96 

289 ORS AAJ GGL WGZ TTK AAK TTK GGL GTL GTL WGZ GGL XTY TAK CAK AAJ 336 
97 Ser Lys Gly Arg Phe Asn Phe Gly Val Val Arg Gly Leu Tyr His Lys 112 

337 GAK TTK WGZ GTL TTK GGL GTL AAK ATG GAJ GAK QRS WGZ GGL ATM ACL 384 
113 Asp Phe Arg Val Phe Gly Val Asn Met Gly Asp Ser Arg Gly lie Thr 128 

385 CAJ ORS TTK CAK ACL ATG ATM ATM GAK GGL GTL AAJ ACL GGL WGZ ATM 432 
129 Gin Ser Phe His Thr Met lie lie Asp Gly Val Lys Thr Gly Arg lie 144 

433 QRS ORS GAK GGL GAJ CAK ATM GAJ TTK CCL GAJ GTL GAJ GTL TAK CCL 480 
145 Ser Ser Asp Gly Glu His lie Glu Phe Pro Glu Val Glu Val Tyr Pro 160 

481 ACL GCL TAK ORS AAJ GAJ XTY CCL ACL TGK ATG ACL GCL GAJ ORS GCL 528 
161 Thr Ala Tyr Ser Lys Glu Leu Pro Thr Cys Met Thr Ala Glu Ser Ala 176 

529 ORS ACL ACL GAJ TGG XTY GCL CAJ WGZ GGL XTY CCL ATG GTL XTY ORS 576 
177 Ser Thr Thr Glu Trp Leu Ala Glu Arg Gly Leu Pro Met Val Leu Ser 192 

577 TGG ATM ATM GGL ACL AAK GAJ AAJ AAJ GCL CAJ ATG GAJ XTY TAK AAK 624 
193 Trp lie He Gly Thr Asn Glu Lys Lys Ala Gin Met Glu Leu Tyr Asn 208 

625 GAJ ATM GCL ATM GAJ CAK GGL CAK GAK ATM ACL AAJ ATM GAK CAK TGK 672 
209 Glu lie Ala lie Glu His Gly His Asp He Thr Lys He Asp His Cys 224 

673 ATG ACL TTK ATM TGK ORS GTL GAK AAK GAK ORS AAK AAJ GCL WGZ GAK 720 
225 Met Thr Phe lie Cys Ser Val Asp Asn Asp Ser Asn Lys Ala Arg Asp 240 

721 GTL TGK WGZ GCL TTK XTY GCL AAK TGG TAK GAK QRS TAK GTL AAK GCL 768 
241 Val Cys Arg Ala Phe Leu Ala Asn Trp Tyr Asp Ser Tyr Val Asn Ala 256 

769 ACL AAK ATM TTK AAK GAK QRS AAK CAJ ACL WGZ GGL TAK GAK TAK CAK 816 
257 Thr Asn He Phe Asn Asp Ser Asn Gin Thr Arg Gly Tyr Asp Tyr His 272 



(7) <%M¥-7 - 2 2 2 5 9 0 

11 12 
817 AAJ GGL CAJ TGG WGZ GAK TTK GTL XTY AAJ GGL CAK ACL AAK ORS AAK 864 
273 Lys Gly Gin Trp Arg Asp Phe Val Leu Lys Gly His Thr Asn Ser Asn 288 

865 WGZ WGZ GTL GAK TAK ORS AAK GAJ ATM AAK CCL GTL GGL ACL CCL CAJ 912 
289 Arg Arg Val Asp Tyr Ser Asn Glu He Asn Pro Val Gly Thr Pro Glu 304. 



913 GAJ TGK ATM ORS ATM ATM CAJ WGZ GAK ATM GAK GCL ACL GGL ATM ACL 960 

305 Glu Cys He Ser He lie Gin Arg Asp lie Asp Ala Thr Gly He Thr 320 

961 AAK ATM ACL TGK GGL TTK GAJ GCL AAK GGL ORS GAJ GAJ GAJ ATM GTL10OS 

321 Asn He Thr Cys Gly Phe Glu Ala Asn Gly Ser Glu Glu Glu He Val 336 

1009 GCL ORS ATG ATM WGZ TTK ATG ACL CAJ GTL GCL CCL TTK XTY AAJ GAK 1056 

337 Ala Ser Met Gly Arg Phe Met Thr Gin Val Ala Pro Phe Leu Lys Asp 352 

1057 CCL QRS — 
353 Pro Ser 

(fct'L. &m<D3$L&mm\-t. LINKS' * *Z iW^G^^IIA, G, CSfciiT, iSt^tiW^A 

m*&B&+Z7V^xnX!) $V^&&*&*>1~. * 20 GR : S^A, G, CStliT^liTC, * * * fi 
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CtL<l±T0?^UC, * 

1 ATG AAJ TTK GGL XTY TTK TTK XTY AAK TTK CAJ XTY GAK GGL ATG ACL 48 

1 Met Lys Phe Gly Leu Phe Phe Leu Asn Phe Gin Leu Asp Gly Met Thr 16 

49 QRS GAJ AAK ACL XTY GAK AAK ATG GTL ORS ATG GTL ORS XTY GTL GAK 96 

17 Ser Glu Asn Thr Leu Asp Asn Met Val Ser Met Val Ser Leu Val Asp 32 

97 GCL GAK GAJ TAK CAK TTK GAK ACL GTL XTY ATM TAK GAJ CAK CAK TTK 144 

33 Ala Asp Glu Tyr His Phe Asp Thr Val Leu lie Tyr Glu His His Phe 48 

145 ORS AAJ ORS GGL ATM ATM GCL ORS CCL ATM ACL GCL GCL GGL TTK XTY 192 

49 Ser Lys Ser Gly He lie Ala Ser Pro He Thr Ala Ala Gly Phe Leu 64 

193 XTY GGL XTY ACL AAK WGZ XTY CAK ATM GGL QRS XTY AAK CAJ GTL ATM 240 

65 Leu Gly Leu Thr Asn Arg Leu His He Gly Ser Leu Asn Gin Val He 80 
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241 ACL ACL CAK CAK CCL GTL WGZ GTL GCL GAJ GAJ QRS QRS XTY XTY GAK 288 
81 Thr Thr His His Pro- Val Arg Val Ala Glu Glu Ser Ser Leu Leu Asp 96 

289 CAJ ATG ORS GAJ GGL WG2 TTK ATM XTY GGL TTK ORS AM ORS GAJ AAK 336 . 
97 Gin Met Ser Glu Gly Arg Phe lie Leu Gly Phe Ser Asn Ser Glu Asn 112 

337 GAK TTK GAJ ATG GAK TTK TTK AAJ WGZ AAK XTY GCL QRS WGZ CAJ CAJ 384 
113 Asp Phe Glu Met Asp Phe Phe Lys Arg Asn Leu Ala Ser Arg Gin Gin 128 

385 CAJ TTK GAJ GCL TGK TAK GAK ATM ATM AAK GAJ GCL XTY ACL ACL GGL 432 
129 Gin Phe Glu Ala Cys Tyr Asp He He Asn Glu Ala Leu Thr Thr Gly 144 

433 TAK TGK CAK CCL CAJ AAK GAK TTK TAK GAK TTK CCL AAJ GTL QRS ATM 480 
145 Tyr Cys His Pro Gin Asn Asp Phe Tyr Asp Phe Pro Lys Val Ser He 160 

481 AAK CCL CAK TGK TTK ORS AAJ AAK GGL CCL AAJ CAJ TAK GTL GTL GCL 528 
161 Asn Pro His Cys Phe Ser Lys Asn Gly Pro Lys Gin Tyr Val Val Ala 176 

529 ACL QRS AAJ QRS GTL GTL GAJ TGG GCL GCL AAJ AAK GCL XTY QRS XTY 576 
177 Thr Ser Lys Ser Val Val Glu Trp Ala Ala Lys Asn Ala Leu Ser Leu 192 

577 ACL TTK AAJ TGG GAK GAK ORS XTY GCL GAK AAJ GAJ QRS TAK GCL ATG 624 
193 Thr Phe Lys Trp Asp Asp Ser Leu Ala Asp Lys Glu Ser Tyr Ala Met 208 

625 XTY TAK AAK GAJ ATM GCL ATG WGZ TAK GGL ATM GAK ATM QRS AAK GTL 672 
209 Leu Tyr Asn Glu He Ala Met Arg Tyr Gly He Asp He Ser Asn Val 224 

673 GAJ CAK CAJ XTY ACL GTL ATM GTL AAK XTY AAK GCL GAK GGL GAK XTY 720 
225 Glu His Gin Leu Thr Val He Val Asn Leu Asn Ala Asp Gly Asp Leu 240 

721 GCL WGZ GAK GAJ GCL AAJ GGL TAK XTY AAJ AAK TAK ATM GTL GAJ ACL 768 
241 Ala Arg Asp Glu Ala Lys Gly Tyr Leu Lys Asn Tyr He Val Glu Thr 256 

769 TAK CCL GAK ATM GAK CAK GTL GCL AAJ ATM AAK QRS ATM ATM GCL GAJ 816 
257 Tyr Pro Asp He Asp His Val Ala Lys He Asn Ser lie lie Ala Glu 272 

817 AAK GCL ATM GGL ACL GAR GCL GAJ TAK TAK GAK CAJ ATM AAJ XTY GCL 864 
■ 273 Asn Ala He Gly Thr Asp Ala Glu Tyr Tyr Asp Gin He Lys Leu Ala 288 

865 GTL GAJ AAJ ACL GGL GTL AAJ AAJ ATM XTY XTY QRS TTK GAJ QRS ATG 912 
289 Val Glu Lys Thr Gly Val Lys Lys He Leu Leu Ser Phe Glu Ser Met 304 

913 AAJ GAK ORS AAK GAK GTL AAJ AAK ATM ATM AAK ATG GCL AAK GAK AAJ 960 
305 Lys Asp Ser Asn Asp Val Lys Asn He lie Asn Met Ala Asn Asp Lys 320 

961 ATM ORS AAJ AAK ATM AAJ GCL *** 
321 lie Ser Lys Asn He Lys Ala 

WKZ' 5fc$S:«:bLTV*£>. Z OX&ft* 9 K 50 fc. 
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15 16 
A : T7^>\ *GR : S^A, G, C £ fcliT WS^liT C , * * * f* 

G : JfT~>. T A A, TAG t< l±TG A&It D ) 

C : •> h 1 0 0 2 7 ] gS?U#-S§- : 3 

J : AtL< (iG, Sa?iJc7?fi$ : 1 0 6 5 

K:Tt>L<l3C, ga^iJ^M : ^ 

L : A, T, C t L< ttG, m<om • 1 

M : A f C <bL< ttT\ h n : j£g| 

T:?-S>\ I£?'J^ffi^ : y/ ADNA 

X : Y*SAt>U<(iGO#^(iT*fcl±C, 3&^f2Y^ iBaS 

Ct>U<f4T<7)*£-|iC. 10 : A 1 t e r o m o n a s h a n e d a j 

Y : XtfC<Dm<£teA, G, CSfcttT, j£^liX*ST ft* : ATCC3 3 2 2 4 

cD^liAS/hliG. ffi?"J£>#«* 

W : Z^C4>b< HTWi&^tiC^fcfiA. ifct^fiZ^ #^^r^"t"IE-^- : CDS 

CbL<(iTW4&'&»4C l &m*&:mi.-tt& ■■ E 

Z : W^GCOi^-fiA, G, CSfcttT. J^ttW^A [0 0 2 8] 

1 ATG AAG TTC GGA AAT ATT TGT TTT TCA TAT CAA CCG CCT GGT GAG ACT 48 

1 Met Lys Phe Gly Asn lie Cys Phe Ser Tyr Gin Pro Pro Gly Glu Thr 16 

49 CAT AAA CAG GTA ATG GAT CGT TTT ATT CGA CTT GGC GTT GCT TCG GAA 96 

17 His Lys Gin Val Met Asp Arg Phe He Arg Leu Gly Val Ala Ser Glu 32 

97 GAA CTT GGC TTT GAT ACA TAC TGG ACT CTG GAG CAC CAT TTT ACT GAG 144 

33 Glu Leu Gly Phe Asp Thr Tyr Trp Thr Leu Glu His His Phe Thr Glu 48 

145 TTC GGT CTT ACT GGT AAC CTT TTT GTT GCT GCA GCA AAT CTA CTT GGC 192 

49 Phe Gly Leu Thr Gly Asn Leu Phe Val Ala Ala Ala Asn Leu Leu Gly 64 

193 CGA ACT AAA ACA CTG CAA GTT GGG ACG ATG GGG GTT GTA CTC CCT ACA 240 

65 Arg Thr Lys Thr Leu Gin Val- Gly Thr Met Gly Val Val Leu Pro Thr 80 

241 GCT CAT CCA GTT CGA CAA CTA GAA GAT GTA TTG TTA TTG GAT CAA ATG 288 

81 Ala His Pro Val Arg Gin Leu Glu Asp Val Leu Leu Leu Asp Gin Met 96 

289 TCT AAA GGT CGT TTT AAT TTT GGC GTT GTT CGA GGT TTA TAC CAT AAA 336 

97 Ser Lys Gly Arg Phe Asn Phe Gly Val Val Arg Gly Leu Tyr His Lys 112 

337 GAT TTC AGG GTA TTT GGC GTC AAT ATG GAA GAC TCA CGC GGG ATA ACT 384 

113 Asp Phe Arg Val Phe Gly Val Asn Met Gly Asp Ser Arg Gly lie Thr 128 

385 CAA AGC TTC CAT ACC ATG ATC ATT GAT GGC GTA AAA ACG GGA CGT ATA 432 

129 Gin Ser Phe His Thr Met lie He Asp Gly Val Lys Thr Gly Arg He 144 

433 AGC TCA GAT GGG GAA CAT ATA GAG TTC CCA GAA GTT GAG GTA TAT CCA 480 

145 Ser Ser Asp Gly Glu His He Glu Phe- Pro Glu Val Glu Val Tyr Pro 160 



481 ACA GCT TAT TCA AAG GAG CTC CCA ACG TGT ATG ACA GCG GAG TCA GCT 528 
161 Thr Ala Tyr Ser Lys Glu Leu Pro Thr Cys Met Thr Ala Glu Ser Ala 176 



(10) mmW- 7-222590 
17 18 

529 AGC ACA ACG GAG TGG TTA GCT GAG CGG GGA TTG CCA ATG GTG CTT AGC 576 

177 Ser Thr Thr Glu Trp Leu Ala Glu Arg Gly Leu Pro Met Val Leu Ser 192 

577 TGG ATA ATT GGA ACC AAC GAG AAA AAA GCG CAA ATG GAA CTT TAT AAT 624 
193 Trp lie He Gly Thr Asn Glu Lys Lys Ala Gin Met Glu Leu Tyr Asn 208. 

625 GAA ATT GCG ATA GAG CAT GGT CAT GAT ATT ACT AAG ATT GAT CAT TGT 672 
209 Glu lie Ala lie Glu His Gly His Asp lie Thr Lys lie Asp His Cys 224 

673 ATG ACA TTT ATA TGC TCA GTG GAT AAT GAT AGT AAT AAG GCA CGT GAT 720 
225 Met Thr Phe lie Cys Ser Val Asp Asn Asp Ser Asn Lys Ala Arg Asp 240 

721 GTA TGC CGT GCT TTT CTT GCT AAT TGC TAT GAC TCT TAT GTT AAT GCT 768 
241 Val Cys Arg Ala Phe Leu Ala Asn Trp Tyr Asp Ser Tyr Val Asn Ala 256 

769 ACC AAC ATA TTC AAT GAT AGC AAC CAA ACT CGT GGC TAT GAC TAT CAC 816 
257 Thr Asn lie Phe Asn Asp Ser Asn Gin Thr Arg Gly Tyr Asp Tyr His 272 

817 AAA GGT CAG TGG AG A GAT TTT GTA CTA AAA GGT CAT ACA AAT AGC AAC 864 
273 Lys Gly Gin Trp Arg Asp Phe Val Leu Lys Gly His Thr Asn Ser Asn 288 

865 AGA CGT GTT GAT TAC AGT AAT GAA ATT AAC CCT GTA GGC ACA CCT GAA 912 
289 Arg Arg Val Asp Tyr Ser Asn Glu lie Asn Pro Val Gly Thr Pro Glu 304 

913 GAA TGT ATT TCA ATT ATT CAA CGT GAC ATT GAT GCG ACC GGT ATT ACT 960 
305 Glu Cys He Ser He lie Gin Arg Asp lie Asp Ala Thr Gly He Thr 320 

961 AAT ATC ACC TGT GCG TTT GAA GCA AAT GGT AGT GAA GAG GAA ATA GTG1008 
321 Asn He Thr Cys Gly Phe Glu Ala Asn Gly Ser Glu Glu Glu He Val 336 

1009 GCT TCT ATG GGA CGG TTT ATG ACA CAA GTG GCT CCT TTT TTG AAA GAC 1056 
337 Ala Ser Met Gly Arg Phe Met Thr Gin Val Ala Pro Phe Leu Lys Asp 352 



1057 CCT AGC TAG 
353 Pro Ser "~* 
1 0 0 2 9] S£?iJ#^ : 4 
%m<D&£ : 984 

m<D& : 1 

h^o *?- : mm 
sm.comm ■ ? ; ^dna 
seas ■ * 

1 ATG AAA TTT GGA TTG TTT TTC CTC AAC TTT CAG CTA GAT GGT ATG ACT 48 
1 Met Lys Phe Gly Leu Phe Phe Leu Asn Phe Gin Leu Asp Gly Met Thr 16 
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49 TCA GAA AAC ACT TTA GAT AAT ATG GTG AGC ATC GTG TCT CTT GTT GAT 96 
17 Ser Glu Asn Thr Leu Asp Asn Met Val Ser Met Val Ser Leu Val Asp 32 



97 GCT GAT GAA TAT CAT TTT GAT ACA GTA CTC ATA TAC GAA CAT CAT TTT 144 



(II) . ^&B¥7- 2 2 2 5 9 0 

19 20 
33 Ala Asp Glu Tyr His Phe Asp Thr Val Leu He Tyr Glu His His Phe 48 



145 TCT AAA ACT GGC ATT. ATA GCT TCA CCT ATT ACA GCG GCT GGT TTT TTA 192 
49 Ser Lys Ser Gly lie He Ala Ser Pro lie Thr Ala Ala Gly Phe Leu 64 

193 CTT GGA TTG ACT AAT AGG CTG CAT ATT GGC TCT TTA AAT CAA GTT ATT 240 
65 Leu Gly Leu Thr Asn Arg Leu His He Gly Ser Leu Asn Gin Val He 80 

241 ACA ACT CAC CAT CCA GTA CGT GTT GCC GAG GAA TCA' AGT TTA TTA GAC 288 
81 Thr Thr His His Pro Val Arg Val Ala Glu Glu Ser Ser Leu Leu Asp 96 

289 CAG ATG TCT GAA GGT CGT TTC ATT CTG GGA TTC AGC AAT AGT GAA AAC 336 
97 Gin Met Ser Glu Gly Arg Phe He Leu Gly Phe Ser Asn Ser Glu Asn 112 

337 GAC TTT GAA ATG GAT TTC TTT AAA CGT AAT TTA GCA TCT CGG CAA CAG 384 
113 Asp Phe Glu Met Asp Phe Phe Lys Arg Asn Leu Ala Ser Arg Gin. Gin 128 

385 CAA TTT GAA GCT TGT TAT GAC ATC ATT AAT GAG GCG TTG ACG ACT GGA 432 
129 Gin Phe Glu Ala Cys Tyr Asp lie lie Asn Glu Ala Leu Thr Thr Gly 144 

433 TAT TGC CAC CCT CAA AAT GAT TTT TAC GAT TTC CCT AAA GTG TCA ATA 480 
145 Tyr Cys His Pro Gin Asn Asp Phe Tyr Asp Phe Pro Lys Val Ser He 160 

481 AAC CCA CAT TGT TTT AGT AAA AAT GGG CCT AAG CAG TAT GTA GTA GCA 528 
161 Asn Pro His Cys Phe Ser Lys Asn Gly Pro Lys Gin Tyr Val Val Ala 176 

529 ACA AGT AAA AGT GTC GTT GAA TGG GCC GCT AAA AAT GCA TTC TCT CTG 576 
177 Thr Ser Lys Ser Val Val Glu Trp Ala Ala Lys Asn Ala Leu Ser Leu 192 

577 ACG TTT AAA TGG GAT GAT AGT CTT GCA GAT AAA GAA AGT TAT GCA ATG 624 
193 Thr Phe Lys Trp Asp Asp Ser Leu Ala Asp Lys Glu Ser Tyr Ala Met 208 

625 CTT TAT AAT GAA ATT GCG ATG CGT TAT GGT ATT GAC ATT TCA AAT GTA 672 
209 Leu Tyr Asn Glu lie Ala Met Arg Tyr Gly He. Asp lie Ser Asn Val 224 

673 GAG CAC CAA CTT ACA GTC ATT GTC AAT TTG AAT GCT GAT GGT GAT TTA 720 
225 Glu His Gin Leu Thr Val He Val Asn Leu Asn Ala Asp Gly Asp Leu 240. 

721 GCT CGC GAT GAA GCT AAG GGG TAC TTG AAA AAC TAT ATT GTT GAA ACA 768 
241 Ala Arg Asp Glu Ala Lys Gly Tyr Leu Lys Asn Tyr lie Val Glu Thr 256 

769 TAT CCA GAC ATC GAT CAT GTG GCT AAA ATA AAT TCA ATC ATT GCA GAG 816 
257 Tyr Pro Asp He Asp His Val Ala Lys lie Asn Ser He He Ala Glu 272 

817 AAC GCG ATT GGT ACT GAT GCC GAG TAT TAT GAC CAA ATT AAA CTA GCA 864 
273 Asn Ala lie Gly Thr Asp Ala Glu Tyr Tyr Asp Gin He Lys Leu Ala 288 

865 GTT GAA AAA ACA GGA GTT AAA AAA ATT CTG TTA TCA TTT GAA TCC ATG 912 
289 Val Glu Lys Thr Gly Val Lys Lys He Leu Leu Ser Phe Glu Ser Met 304 



(12) ^m^7 - 2 2 2 5 9 0 

21 22 

913 AAG GAT TCA AAT GAT GTT AAA AAT ATT ATT AAT ATG GCA AAT GAC AAA 960 

305 Lys Asp Ser Asn Asp Val Lys Asn lie lie Asn Met Ala Asn Asp Lys 320 



961 ATA TCT AAA AAT ATT AAG GCA TAG 
321 He Ser Lys Asn lie Lys Ala 
[0 0 3 1] SS^IJ^-^- : 5 *£!#J^ : Al teromonas h a n e d a i 

ge^tj^^$:2124 t*£ : ATCC 3 3 2 2 4 

%m<om ■ mm . ^ Exists 

m<n&-- i t cds 

b # u : m.m 10 : 3 8- 1 1 0 2, 1141-2124 

&W<Dnm ■ VJ ^DNA ' ^^U^fe: E 

mm * 10032] 

mm 



10 


20 


30 


40 


50 


-TACTCTATCC 


CGGTTATATA 


AAATAAAGGA 


AATAATTATG 


AAGTTCGGAA 


60 


70 


80 


90 


100 


ATATTTGTTT 


TTCATATCAA 


CCGCCTGGTG 


AGACTCATAA ACAGGTAATG 


no 


120 


130 


140 


150 


GATCGTTTTA 


TTCGACTTGG 


CGTTGCTTCG 


GAAGAACTTG 


GCTTTGATAC 


160 


170 


180 


190 


200 


ATACTGGACT 


CTGGAGCACC 


ATTTTACTGA 


GTTCGGTCTT 


ACTGGTAACC 


210 


220 


230 


240 


250 


TTTTTGTTGC 


TGCAGCAAAT 


CTACTTGGCC 


GAACTAAAAC ACTGCAAGTT 


260 


270 


280 


290 


300 


GGGACGATGG 


GGGTTGTACT 


CCCTACAGCT 


CATCCAGTTC 


GACAACTAGA 


310 


320 


330 


340 


350 


AGATGTATTG 


TTATTGGATC 


AAATGTCTAA 


AGGTCGTTTT AATTTTGGCG 


360 


370 


380 


390 


400 


TTGTTCGAGG 


TTTATACCAT 


AAAGATTTCA 


GGGTATTTGG 


CGTCAATATG 


410 


420 


430 


440 


450 


GAAGACTCAC 


GCGGGATAAC 


TCAAAGCTTC 


CATACCATGA 


TCATTGATGG 


460 


470 


480 


490 


500 


CGTAAAAACG 


GGACGTATAA 


GCTCAGATGG 


GGAACATATA 


GAGTTCCCAG 


510 


520 


530 


540 


550 


AAGTTGAGGT 


ATATCCAACA 


GCTTATTCAA 


AGGAGCTCCC 


AACGTGTATG 


560 


570 


580 


590 


.600 


ACAGCGGAGT 


CAGCTAGCAC 


AACGGAGTGG 


TTAGCTGAGC GGGGATTGCC 


610 


620 


630 


640 


650 


AATGGTGCTT 


AGCTGGATAA 


TTGGAACCAA 


CGAGAAAAAA 


GCGCAAATGG 


■ 660 


670 


680 


690 


700 


AACTTTATAA 


TGAAATTGCG 


ATAGAGCATG 


GTCATGATAT 


TACTAAGATT 


710 


720 


730 


740 


750 


GATCATTGTA 


TGACATTTAT 


ATGCTCAGTG 


GATAATGATA 


GTAATAAGGC 


760 


770 


780 


790 


800 


ACGTGATGTA 


TGCCGTGCTT 


TTCTTGCTAA 


TTGGTATGAC 


TCTTATGTTA 


810 


820 


830 


840 


850 


ATGCTACCAA 


CATATTCAAT 


GATAGCAACC 


AAACTCGTGG 


CTATGACTAT 


860 


870 


880 


890 


900 


CACAAAGGTC 


AGTGGAGAGA 


TTTTGTACTA 


AAAGGTCATA 


CAAATAGCAA 


910 


920 


930 


940 


950 



(13) mmW- 7-222590 

23 24 
CAGACGTGTT GATTACAGTA ATGAAATTAA CCCTGTAGGC ACACCTGAAG 
960 970 980 990 1000 

AATGTATTTC AATTATTCAA CGTGACATTC ATGCGACCGG TATTACTAAT 
. 1010 1020 1030 1040 1050 

ATCACCTGTG GGTTTGAAGC AAATGGTAGT GAAGAGGAAA TAGTGGCTTC 

1060 1070 1080 1090 1100 

TATGGGACGG TTTATGACAC AAGTGGCTCC TTTTTTGAAA GACCCTAGCT 

1110 1120 1130 1140 1150 

AGTCATTAAT ACATTTAATT AAATATAGTA AGGAAATATT ATGAAATTTG 

1160 1170 1180 1190 1200 

GATTGTTTTT CCTCAACTTT CAGCTAGATG GTATGACTTC AGAAAACACT 

1210 1220 1230 1240 1250 

TTAGATAATA TGGTGAGCAT GGTGTCTCTT GTTGATGCTG ATGAATATCA 

1260 1270 1280 1290 1300 

TTTTGATACA GTACTCATAT ACGAACATCA TTTTTCTAAA AGTGGCATTA 

1310 1320 1330 1340 1350 

TAGCTTCACC TATTACAGCG GCTGGTTTTT TACTTGGATT GACTAATAGG 

1360 1370 1380 1390 1400 

CTGCATATTG GCTCTTTAAA TCAAGTTATT ACAACTCACC ATCCAGTACG 

1410 - 1420 .1430 1440 1450 

TGTTGCCGAG GAATCAAGTT TATTAGACCA GATGTCTGAA GGTCGTTTCA - 

1460 1470 1480 1490 1500 

TTCTGGGATT CAGCAATAGT GAAAACGACT TTGAAATGGA TTTCTTTAAA 

1510 1520 1530 1540 1550 

CGTAATTTAG CATCTCGGCA ACAGCAATTT GAAGCTTGTT ATGACATCAT 

1560 1570 1580 1590 1600 

TAATGAGGCG TTGACGACTG GATATTGCCA CCCTCAAAAT CATTTTTACG 

1610 1620 1630 1640 1650 

ATTTCCCTAA AGTGTCAATA AACCCACATT GTTTTAGTAA AAATGGGCCT 

1660 1670 1680 1690 1700 

AAGCAGTATG TAGTAGCAAC AAGTAAAAGT GTCGTTGAAT GGGCCGCTAA 

1710 1720 1730 1740 1750 

AAATGCATTG TCTCTGACGT TTAAATGGGA TGATACTCTT GCAGATAAAG 

1760 1770 1780 1790 1800 

AAAGTTATGC AATGCTTTAT AATGAAATTG CGATGCGTTA TGGTATTGAC 

1810 1820 1830 1840 1850 

ATTTCAAATG TAGAGCACCA ACTTACAGTC ATTGTCAATT TGAATGCTCA 

1860 1870 1880 1890 - 1900 

TCGTGATTTA GCTCGCGATG AAGCTAAGGG GTACTTGAAA AACTATATTG 

1910 1920 1930 1940 1950 

TTGAAACATA TCCAGACATC GATCATCTGG CTAAAATAAA TTCAATCATT 

1960 1970 1980 1990 2000 

GCAGAGAACG CGATTGGTAC TCATGCCGAG TATTATGACC AAATTAAACT 

2010 - 2020 2030 2040 2050 

AGCAGTTGAA AAAACAGGAG TTAAAAAAAT TCTGTTATCA TTTGAATCCA 

2060 2070 2080 2090 2100 

TGAAGGATTC AAATGATGTT AAAAATATTA TTAATATGGC AAATGACAAA 

2110 2120 2130 2140 2150 

ATATCTAAAA ATATTAAGGC ATAG-3' 
[0 0 3 3] nWm-y : 6 50 gB?iJ(£>ft ?:354 
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25 26 
g^UtDM :75/K * [0 0 3 4] 

mwrnm * 

10 

N- Met Lys Phe Gly Asn lie Cys Phe Ser Tyr Gin Pro Pro Gly Glu Thr 
20 30 
His Lys Gin Val Met Asp Arg Phe He Arg Leu Gly Val Ala Ser Glu 
40 

Glu Leu Gly Phe Asp Thr Tyr Trp Thr Leu Glu His His Phr Thr Glu 

50 60 
Phe Gly Leu Thr Gly Asn Leu Phe Va] Ala Ala Ala Asn Leu Leu Gly 
70 80 
Arg Thr Lys Thr Leu Gin Val Gly Thr Met Gly Val Val Leu Pro Thr 

90 

<Ala His Pro Val Arg Gin Leu Glu Asp Val Leu Leu Leu Asp Gin Met 

ioo no 

Ser Lys Gly Arg Phe Asn Phe Gly Val Val Arg Gly Leu Tyr His Lys 
120 

Asp Phe Arg Val Phe Gly Val Asn Met Glu Asp Ser Arg Gly lie Thr 

130 ■ 140 
Gin Ser Phe His Thr Met lie lie Asp Gly Val Lys Thr Gly Arg He 
150 160 
Ser Ser Asp Gly Glu His lie Glu Phe Pro Glu Val Glu Val Tyr Pro 

170 

Thr Ala Tyr Ser Lys Glu Leu Pro Thr Cys Met Thr Ala Glu Ser Ala 

180 190 
Ser Thr Thr Glu Trp Leu Ala Glu Arg Gly Leu Pro Met Val Leu Ser 
200 

"Trp He He Gly Thr Asn Glu Lys Lys Ala Gin Met Glu Leu Tyr Asn 

210 220 
Glu He Ala lie Glu His Gly His Asp He Thr Lys He Asp His Cys 
230 240 
Met Thr Phe lie Cys Ser Val Asp Asn Asp Ser Asn Lys Ala Arg Asp 

250 

Val Cys Arg Ala Phe Leu Ala Asn Trp Tyr Asp Ser Tyr Val Asn Ala 

260 270 
Thr Asn lie Phe Asn Asp Ser Asn Gin Thr Arg Gly Tyr Asp Tyr His 
280 

Lys Gly Gin Trp Arg Asp Phe Val Leu Lys Gly His Thr Asn Ser Asn 

290 300 
Arg Arg Val Asp Tyr Ser Asn Glu He Asn Pro Val Gly Thr Pro Glu 
310 320 
Glu Cys He Ser He lie Gin Arg Asp He Asp Ala Thr Gly lie Thr 

330 

Asn He Thr Cys Gly Phe Glu Ala Asn Gly Ser Glu Glu Glu He Val 

340 350 
Ala Ser Met Gly Arg Phe Met Thr Gin Val Ala Pro Phe- Leu Lys Asp 
Pro Ser -C 

[0 0 3 5] ia^J#-§- : 7 " Ifi^iJcOS! : T ^ J & 

iS^JcoS^ : 3 2 7 50 Sfi3?iJfOfS& : £l<"<?n 
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27 28 

[0 0 3 6] 

g£?'J 

10 

N- Met Lys Phe Gly Leu Phe Phe Leu Asn Phe Gin Leu Asp Gly Met Thr 
20 30 
Ser Glu Asn Thr Leu Asp Asn Met Val Ser Met Val Ser Leu Val Asp 
40 

Ala Asp Glu Tyr His Phe Asp Thr Val Leu lie Tyr Glu His His Phe 

50 60 
Ser Lys Ser Gly lie lie Ala Ser Pro He Thr Ala Ala Gly Phe Leu 
70 80 
Leu Gly Leu Thr Asn Arg Leu His He Gly Ser Leu Asn Gin Val lie 

90 

Thr Thr His His Pro Val Arg Val Ala Glu Glu Ser Ser Leu Leu Asp 

100 110 
Gin Met Ser Glu Gly Arg Phe He Leu Gly Phe Ser Asn Ser Glu Asn 
120 

Asp Phe Glu Met Asp Phe Phe Lys Arg Asn Leu Ala Ser Arg Gin Gin 

130 140 
Gin Phe Glu Ala Cys Tyr Asp ile He Asn Glu Ala Leu Thr Thr Gly 
. 150 160 
Tyr Cys His Pro Gin Asn Asp Phe Tyr Asp Phe Pro Lys Val Ser " He 

170 

Asn Pro His Cys Phe Ser Lys Asn Gly Pro Lys Gin Tyr Val Val Ala 

180 190 
Thr Ser Lys Ser Val Val Glu Trp Ala Ala Lys Asn Ala Leu Ser Leu 
200 

Thr Phe Lys Trp Asp Asp Ser Leu Ala Asp Lys Glu Ser Tyr Ala Met 

210 ' 220 

Leu Tyr Asn Glu lie Ala Met Arg Tyr Gly Ile Asp He Ser Asn Val 
230 240 
Glu His Gin Leu Thr Val lie Val Asn Leu Asn Ala Asp Gly Asp Leu 

250 

Ala Arg Asp Glu Ala Lys Gly Tyr Leu Lys Asn Tyr Ile Val Glu Thr 

260 270 
Tyr Pro Asp Ile Asp His Val Ala Lys lie Asn Ser lie Ile Ala Glu 
280 

Asn Ala Ile Gly Thr Asp Ala Glu Tyr Tyr Asp Gin Ile Lys Leu Ala 

290 300 
Val Glu Lys Thr Gly Val Lys Lys Ile Leu Leu Ser Phe Glu Ser Met 
310 320 
Lys Asp Ser Asn Asp Val Lys Asn Ile lie Asn Met Ala Asn Asp Lys 
He Ser Lys Asn Ile Lys Ala **" -C 
mm<Dfa)£tetSLm B BamHI 

[W\ 1 ] faW^is^^y—V**)-?*--? hcof*#£H X Xba I 

f:7; /mmt&f£*l) K - Zf^^-r H Hi n dill 

— „ S Sail 

6* ■ 50 ^ftHVJffalt, fc^hj5fc\%7F-t B 
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Sr^W-tS^PJOSem^^ P AL F 1 c^tff^im pUC 1 3 

Sr^i". ^n^'yy =^y— tfifte^^ — t >^ pAHis 

$T-&£ 0 ^y^^|i^iS07^ h-7t^D^/ pALFl 

n^t — 7^1% BaraHI 

luxA /l/->7i7- l?at^= y hit^T- . Xbal 

1 u x B. /L-C/7X7- V$ i^T'^-^y hiH5^f Hindlll 

1 a c P 7 ^ F-7t^D>(D7 , D^-^- E c o R I 

^fpO^Tftii, Ic^O^ft £^1% Sail 
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LUX 1 (I 3wr) : 

N -Glu, His, His, Ph*. Thf. 6 1 u, Ph», Gly-C 

B' — G A A. CAT. CAT. TTT. ACT, GAA. TTT, GG-3' 
G C C C C C C 



J AH I 8C-f >th-»DNA {1 Zkb> 



LUX 2 (2 OmO : 

-Asc. II*. Asp. Ala, Thr, Gly. I I e-C 

-CTA, T A A, CTA, CCT, TGT. CCT. TA-5' 
G G G C C C 



W3 } 



BmHK Xba), H IndB. HindlH, EcoR 1 . EwR I . Salt 
1 L_J I I 1 1 U2*) 



1mA liwB 
- Xtat/EcoR lJ8ft3k«ff#13tt 



T4 dna yar— tr 

Xbal HindID EcoR I 

PALFl : | lacp| 1 I < ■] {SW 

I uk A luxB 



pUC I 3 

| < — Xb» I /EcoR I flWt 



■7x2 is b^—i?CD$t£ 

(5l)Int.Cl. 6 ffiS'JSB-S- Fffa&mWt-ft FI &ffi&^®/5T 

//(C12N 15/09 ZNA 
C 1 2 R 1:01) 
(C 1 2 N 1/21 
C 1 2 R 1 : 19) 
(C 1 2 N 9/02 
C12R 1:19) 

C 1 2 R 1 :01) 



